Adenosine A1 receptor blockage mediates theophylline-associated seizures.
Theophylline-associated seizures (TAS) often progress to prolonged or treatment-resistant convulsions. Theophylline is a nonselective adenosine receptor antagonist. Adenosine is an endogenous anticonvulsant that can terminate seizures. Fever and young age have been reported to be risk factors for TAS. To elucidate the mechanism of TAS, we investigated the effect of theophylline and adenosine receptor ligands on hyperthermia-induced seizures in juvenile rats. The treatment dose of theophylline or control saline was injected intraperitoneally 1 h before hyperthermia-induced seizures. The seizure threshold in the theophylline group was significantly lower and seizure duration was significantly longer than those in the control group. The addition of a selective adenosine A(1) receptor agonist and an adenosine kinase inhibitor completely counteracted the effects of theophylline. Moreover, a selective A(1) antagonist caused a significantly longer seizure duration compared with the control. These findings suggest that blockage of the adenosine A(1) receptor is the main cause of TAS.